Absence of UCP3 in brown adipose tissue does not impair nonshivering thermogenesis.
We report on a novel Djungarian hamster mutant lineage that exhibits a loss of uncoupling protein (UCP) 3 mRNA and protein in brown adipose tissue (BAT), whereas UCP3 expression in skeletal muscle is only mildly diminished. In response to 2 d of cold exposure, UCP3 mRNA was 4.5-fold elevated in BAT of wild-type hamsters but remained undetectable in mutant hamsters. Notably, in BAT of warm- and cold-exposed mutant hamsters, UCP1 and UCP2 mRNA levels were increased. The tissue specificity of UCP3 deficiency suggests that the underlying unknown mutation impairs a factor controlling UCP3 gene expression selectively in brown adipocytes. In wild-type but not mutant primary brown adipocytes, UCP3 gene expression was stimulated by treatment with peroxisome proliferator activated receptor (PPAR) ligands. This implies that the underlying mutation causing UCP3 deficiency is expressed within brown adipocytes and disrupts PPAR-dependent transactivation of the UCP3 gene. On the functional level, we found no direct phenotypic consequences of altered UCP expression in BAT. The absence of UCP3 in BAT of cold-acclimated mutant hamsters affected neither maximal nonshivering thermogenesis elicited by noradrenaline nor the uncoupled respiration of isolated mitochondria in the presence of oligomycin and in response to palmitate.